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1 Introduction

In TR 36.816 v2.0.0 [1], it is concluded that “UE judgement is taken as a baseline approach for the FDM solution, i.e. the UE will indicate which frequencies are unusable due to in-device coexistence.”. In order to have consistent behavior by the UEs from different vendors, this paper will discuss the possible way to define usable/unusable frequency and for UE to make judgment.
2 Discussion on Unusable Frequency
2.1 Definition of Unusable Frequency
The unusable frequency, by definition, should be the frequency unusable for original services with the guaranteed quality due to the coexistence interference. However, it may be difficult to have different definitions for unusable frequencies base on different service requirements, because baseband transceiver may have no idea on the service operated in application layer and may not be able to apply such information for baseband processing. It seems to be more reasonable to define the unusable frequency base on some RAN level performance metric (e.g. SINR, BLER, throughput…).

It was discussed what may happen if there is no definition on unusable frequency (as well as trigger condition) in specification. The possible result is that UE may report all the frequencies are unusable except the one farthest away from ISM band and result in unnecessary handover or misuse of handover. But it is also true that the specification may be complicated that if we add many new definitions (e.g. unusable frequency, indication trigger condition…) for IDC.
On the other hand, the definition of trigger condition should be very similar as the definition of unusable frequency, because it is supposed to reflect the situation when UE suffers serious coexistence interference problem (i.e. make the serving frequency be unusable). From RAN2 perspective, it is necessary to confirm whether these two definitions should be aligned with each other to prevent duplicated standardization work. Since reactive trigger is considered as baseline to report IDC problem according to [1], it should be nature to align (i.e. the same or with some modification) these two definitions with each other.
Proposal 1 The definition of unusable frequency should be aligned with the definition of trigger condition for UE to indicate IDC problem
2.2 UE Judgment on Unusable Frequency
It is difficult for UE to measure every single frequency all the time, while it may also be unnecessary because the level of coexistence interference is generally degraded when LTE signal is getting away from ISM band. Since UE can easily measure the serving frequency and judge whether the serving frequency is usable or not, at least UE does not need to measure the remaining frequencies between serving frequency and ISM band. From this perspective, it would be preferable for UE to report the “unusable frequency” rather than “usable frequency”. Because when UE trigger the indication to report IDC problem, clearly the serving frequency should already been unusable, which means UE does not need to further measure the frequencies between serving frequency and ISM band in order to confirm those frequencies be unusable. UE only need to focus on the measurement over serving frequency and ensure the trigger indication is reliable.
Proposal 2 UE should report the unusable frequency information to eNB, the indication of IDC problem means the serving frequency is unusable.
3 Conclusion

According to the analysis in this paper, RAN2 is requested to consider the following proposals: 

Proposal 1 The definition of unusable frequency should be aligned with the definition of trigger condition for UE to indicate IDC problem
Proposal 2 UE should report the unusable frequency information to eNB, the indication of IDC problem means the serving frequency is unusable.
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